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DETAILED ACTION 

1 . This action is responsive to tine following communications: the Response filed 
December 18, 2007. 

2. Claims 1-21 are pending in the case. Claims 1, 10, 14, 15, 18, 19, 20, and 21 
are independent claims. 

Election/Restrictions 

3. Applicant's traverse in the reply filed on December 18, 2007 is acknowledged. 
Although no specific arguments were presented, upon further consideration, it was 
determined that both groups of described in prior restriction can be searched together. 
The prior restriction is withdrawn and claims 1-21 are examined together. 

Claim Rejections - 35 USC §112 

4. Claims 11 and 12 (which depends from 11) is rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. The term "a large 
range" in claim 1 1 is a relative term which renders the claim indefinite. The term "a 
large range" is not defined by the claim, the specification does not provide a standard 
for ascertaining the requisite degree, and one of ordinary skill in the art would not be 
reasonably apprised of the scope of the invention. For purposes of compact 
prosecution, the claim term "a large range" will be treated as "a plurality." 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-19, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al. (U.S. Patent 6,542,400) in view of Oglesby et al. 
(U.S. Patent 6,656,763). 

Regarding independent claims 1, 10, 14, and 21, Chen et al. teach a memory 
device comprising: 

a bacl<plane (Fig. 1:12) lying on a substrate (Fig. 1 : 20); 

a media layer (Fig. 1:16) overlying the backplane, comprising an array of 
selectively conductive memory cells (see Fig. 1 : 14 with respect to Fig. 3); 

a microactuator assembly (Fig. 3: 60) operative to move a plurality of probes 
(Fig. 3: 50) over the memory cells (see Fig. 3) to facilitate memory operations (e.g., 
read, write; see column 5, lines 35-38). 

Chen et al. are silent with respect to utilizing a metal sulfide base media. Chen 
et al. are also silent with respect to an erase method; however, it is well-known in the art 
of memory to implement an erase method. 

Oglesby et al. teach a metal-sulfide based memory array (see Fig. 1 with respect 
to column 1 1 , lines 60-65). Oglesby et al. further teach an erase method that may be 
used with the memory (see column 14, lines 9-19, 26-29). Although Oglesby et al. 
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teach a static memory array, tlie teacliings of the Oglesby et al. memory cell may be 
applied to probe-based memory array environment. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the teachings of Oglesby et al. to the teachings of Chen et al. such 
that the memory of Chen et al. is replaced with the organic memory (including metal 
sulfide) of Oglesby et al. for the purpose of providing a memory capable of small sizes, 
multibit storage, short resistance/impedance switching time, low operating voltages, etc. 
(see column 2, lines 27-34). 

Although the claimed "controllers... for formatting," or "means for formatting" 
(claim 10, 21), is not specifically disclosed by Chen et al. or Oglesby et al., it would have 
been obvious, if not implicit or inherent, to provide a mechanism to format the layer as it 
is well-known that a memory must be formatted, or initialized, prior to use. 

Regarding dependent claim 2, Chen et al. teach control circuitry (Fig. 3: 66, 60, 
62). Chen et al. are silent to the specific term "MEMS." 

However, the memory is a molecular-level memory and it would have been 
obvious to one of ordinary skill in the art to implement the control circuitry using MEMS 
for the purpose of providing the control circuitry on a similar scale as the memory. 

Regarding dependent claim 3, Chen et al. teach the probe may be a non- 
metallic material or carbon (see column 6, lines 37-39). Chen et al. al further teach that 
lubricant layer, or a graphite layer, may be used between the prove tips and surface 
(see column 7, lines 5-7). 

Chen et al. silent with respect to using graphite for the probe. 
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However, it would liave been obvious to one of ordinary skill in the art at the time 
of the invention to use a graphite probe since it is a type carbon (see column 6, lines 37- 
39) that would be capable of providing lubrication in lieu of, or in further combination 
with, the graphite layer to reduce friction between the probe and the media, and 
additionally provide expected and predictable results with respect to the electrical 
characteristics. 

Regarding dependent claims 4 and 5, Oglesby et al. further teach the media is 
used in conjuction with a polymer selected from one of the group consisting 
ofpolyacetylene, polyparaphenylene, polythiophene, polypryrrole, and polyaniline, 
polyphenylacetylene, polydiphenylacetylene (see column 5, lines 14-24). 

Regarding dependent claims 6, Chen et al. further teach the probes are 
scanning tunneling microscopic probes (see column 5, Iine66). 

Regarding dependent claims 7 and 9, Chen et al. further teach the probes are 
contacting the media (column 6, lines 64-67), which is a constant distance from the 
memory cell. 

Regarding dependent claim 8, Chen et al. teach the actuator is configured to 
adjust the position of each probe tip to maintain contact between the probe and the 
surface of the media (see column 6, lines 64-67). 

Although Chen et al. are silent with respect to the specific term "feedback loop," it 
is well-known in the art to include a feedback loop with scanning tunneling microscopes 
such that the vertical position of the probe may be adjusted. 

Regarding dependent claim 11, Oglesby et al. further teach a plurality of metal 
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sulfide based mennory cells (see memory cells at intersection regions of Fig. 1). 

Regarding dependent claim 12, Oglesby et al. further teach a plurality of 
conductivity states (see column 2, lines 28-29). 

Regarding dependent claim 13, Chen et al. further teach the memory cell site 
(see Fig. 3) is determined by the size and motion of the probes (see column 5, lines 53- 
58). 

Regarding independent claim 15, Chen et al. in view of Oglesby et al. teach 
the metal-sulfide memory as discussed supra claim 1 . 

Chen et al. further teach positioning the probes over the selected memory cells 
(see column 5, lines 48-50) and applying voltages to perform operations (see column 5, 
lines 53-65); 

applying a fixed voltage across a subset of cells (see column 5,lines 53-65); and 

determining the impedance of the subset of cells (see column 5, lines 59-65; 
impedance is an "electrical current [property]"). It is noted that reading the states of the 
memory of Oglesby et al. is determined by impedance (see column 14, lines 23-26). 

Regarding dependent claim 16, Chen et al teach analyzing the tunnel current 
(see column 6, line 22). 

Regarding dependent claim 17, Oglesby et al. further teach the memory cell is 
capable of having multiple states (see column 13, lines 57-65). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to compare a read state from the multi-state memory cell against a known, 
reference, or predetermined value such that the one of many states could be 
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determined. 

Regarding independent claims 18, Chen et al. in view of Oglesby et al. teach 
the metal-sulfide memory as discussed supra claim 1 . 

Chen et al. further teach positioning the probes over the memory (see Chen et al. 
column 5, lines 48-50). Oglesby et al. further teach a very low impedance state, low 
impedance state, medium impedance state, and high impedance state (see Oglesby et 
al. column 13, lines 67-65). It is implicit that one would need to determine what state to 
store in the memory prior to storing the state in the memory which would be achieved by 
applying a threshold across the memory cell (see Chen et al. column 5, lines 53-59; see 
Oglesby et al. column 14, lines 20-21). 

Regarding independent claim 19, Chen et al. in view of Oglesby et al. teach 
the metal-sulfide memory as discussed supra claim 1 . 

Chen et al. further teach positioning the probes over the memory to perform 
operations (see Chen et al. column 5, lines 48-50). Although Chen et al. are silent with 
respect to an erase method, it is well-known in the art of memory to implement an erase 
method. Oglesby et al. further teach the erase method that involves applying a voltage 
equal and opposite to the programming voltage (see Oglesby et al. column 14, lines 26- 
29). 



Allowable Subject Matter 

7. Claim 20 is allowed. 
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8. The following is a statement of reasons for the indication of allowable subject 
matter: 

With respect to independent claim 20, there is no teaching, suggestion, or 
motivation for combination in prior art to a method of erasing a metal sulfide based 

memory by measuring the impedance of the selected memory cell and applying a 
threshold voltage to the memory cell such that the resulting impedance corresponds to 
a determined impedance state representing the memory cell with selected bits erased. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

CONCLUSION 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Shao et al. (IEEE "Mechanical Properties and Fretting Behavior 
of Sulfide Film"), Elings et al. (U.S. Patent 4,889,988), Vincent et al. (U.S. Patent 
Application Publication 2005/0052983), and Mimura et al (U.S. Patent 5,289,408). 

Shao et al. teach electrical contact behavior of copper sulfide and silver sulfide. 

Elings et al. teach it is well-known to include a feedback loop in a scanning 
tunneling microscope such that the vertical position of the tip may be adjusted (see 
column 2, lines 31-33). 

Vincent et al. teach a recording medium that may be made of metal sulfide. 
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Mimura et al. teach a probe-based memory utilizing STM. 

When responding to this office action, applicants are advised to provide the 
examiner with the line numbers and page numbers in the application and/or references 
cited to assist the examiner in locating appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire three 
months and zero days from the date of this letter. Failure to respond within the period 
for response will cause this application to become abandoned (see MPEP 710.02(b)). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander Sofocleous whose telephone number is 571- 
272-0635. The examiner can normally be reached on 7:00am - 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on 571-272-1869. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



AGS 
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Supervisory Patent Examiner, Art Unit 2824 
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